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Phytohistochemistry on Developing Anthers of Houttuynia cordata
LIN Mei-zhen1，CAI Yang-fan1，MA Yan2，TIAN Hui-qiao2* ( 1. Department of Pharmacy，Zhangzhou Health Vocational Col-
lege，Zhangzhou 363000，China; 2. School of Life Sciences，Xiamen University，Xiamen 361005，China)
ABSTRACT: OBJECTIVE To reveal the feature of distribution and conversion of the nutritional ingredients during anther develop-
ment of Houttuynia cordata. METHODS Semithin sections of anthers by phytohistochemistry were observed under light-microscope.
RESULTS Some starches distributed in epidermis and endothecium. Theabnormality of plasmolysis appeared in tapetal cells at the
period of microspore mother cell. Lipids accumulation was not abundant in mature pollen grains during the anther development.
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CONCLUSION Pollen grains are abortive because for deficiency of lipids in mature pollen grains.
KEY WORDS: Houttuynia cordata Thunb; anther development; starch; lipid





















5 ～ 7 月，分别取每朵小花不同发育时期的花药。
1. 2 方法
分别取不同发育时期的花药，迅速投入到含
2. 5%戊二醛、50 mmol·L －1二甲胂酸钠缓冲液配制
的前固定液( pH 7. 0 ) 中，室温固定 3 h。前固定后
的花药 用 50 mmol·L －1 二 甲 胂 酸 钠 缓 冲 液 ( pH
7. 0) 配制的洗涤液洗涤 3 次，每次 30 min; 再转入
50 mmol·L －1二甲胂酸钠、1%锇酸配制的后固定液
( pH 7. 0 ) 中，在 4 ℃ 下固定过夜，次日用相同的洗
涤液洗涤 3 次，每次 30 min。固定后的花药用系列
梯度 丙 酮 脱 水，Epon812 树 脂 包 埋。用 Leica Ul-
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图 1 鱼腥草花药发育中淀粉和脂类物质的分布
A －造胞时期药隔组织出现淀粉颗粒( ×400) ; B －造孢细胞时期，花药壁出现 4 层结构: 表皮( Ep) ，药室内壁( En) ，中层( ML) 和绒毡层细胞( T) ( ×700 ) ; C － 小孢子
母细胞时期，中层细胞扁平狭长、体积缩小; 药室内壁中的淀粉颗粒明显增多; 绒毡层和小孢子母细胞则出现了质壁分离现象( ×700) ; D － 四分体时期，绒毡层质壁分
离复原; 小孢子四分体呈四面体，被多糖性质的共同胼胝质壁包围( ×700 ) ; E －小孢子早期，表皮、药室内壁细胞中有红色的淀粉粒分布; 绒毡层细胞形态规则，只有细
小的脂类物质分布( ×700) ; F －小孢子晚期，绒毡层细胞壁开始溶解，细胞形状不规则，细胞内出现脂滴; 球形的小孢子体积增大，内部脂类颜色减弱( ×700) ; G － 小孢
子晚期，在药隔部位淀粉粒的含量明显增加( ×400) ; H －二胞花粉时期，药室内壁细胞的内切向壁上形成了一些红色突起; 随着花粉大液泡的消失，花粉中出现了脂
滴; 花粉粒较多畸形( ×700 ) ; I －成熟花粉时期，花药壁表皮、药室内壁、中层还保存; 绒毡层只剩下一些细胞残迹; 花粉粒数量减少，贮藏的脂类物质不丰富( ×700)
Fig. 1 Distribution of starches and lipids in the anthers of Houttuynia cordata Thunb.
A － starches distribute in connective cells at the stage of sporogenous cells( ×400) ; B － the anther wall includes 4 layers: epiderm，endothecium，middle layer and tapetum
( ×700) ; C － middle layer cell size decrease and become flat longer. Starches in endothecium cells increased． Plasmolysis appeared in tapetal cells and microspore mother
cells at the period of microspore mother cell( ×700) ; D － plasmolysis of tapetum reverses. Tetrads of microspores encompassed by callose wall of polysaccharides are tetrahe-
dral during the tetrad stage( ×700) ; E － starches distribute in epiderm，endothecium. Tapetal cells become regular and wee lipids distribute in it at the early stage of micro-
spores( ×700) ; F － cell walls of tapetum begin dissolve and lipids appear in the irregular tapetal cells. Volume of globular microspore increase and lipids in it decrease at the
later stage of microspores( ×700) ; G － the amount of starches apparently increased in the connective parenchyma at the later stage of microspores( × 400) ; H － during bi －
cellular pollen，red bumps formed on the inner tangential walls of endothecium. The lipids were accumulated in the pollens after the large vacuole of pollen grains disap-
peared. There are many abnormal pollen grains( ×700) ; I － at mature pollen period，epiderm，endothecium，middle layer of the anther wall are maintained. Some cellular















































































［1］ Ch． P ( 2010 ) VolⅠ ( 中国药典 2010 年版，一部) ［S］. 2010:
208-209.
［2］ YANG C S． Medicinal Botany ( 药用植物学) ［M］. Shanghai:
Shanghai Science and Technology Press，2001: 192.
［3］ HU S Y，XU L Y． Display the epoxy resin thick slices polysaccha-
ride proteins and lipids chemical method of cells［J］． Acta Bot Sin
( 植物学报) ，1990，32( 11) : 841-846.
［4］ WANG A，XIA Q，XIE W，et al． The classical ubisch bodies car-
ry a sporophytically produced structural protein ( RAFTIN) that is
essential for pollen development ［J］． PNAS，2003，100 ( 24 ) :
14487-14492.
［5］ YI Z F，FAN R W． Cytochemical study on the microsporogensis of
Liriodendron chinense ( Hesml. ) Sarg［J］． Chin Bull Bota( 植物
学通报) ，1998，15( 3) : 34-38.
［6］ XIE C T，YANG Y H，ZHU X Y，et al． The cytochemicai obser-
vation of anthers of Chinese cabbage's Male-sterile［J］． Acta Biol
Exp Sin( 实验生物学报) ，2004，37( 4) : 295-302.
［7］ XU Q，WANG X Q，TIAN H Q． The features of distribution of
polysaccharide and lipid in the developing anther of Lycium barba-
ruml.［J］． J Mol Cell Biol( 分子细胞生物学报) ，2006，39( 2) :
104-110.
［8］ WORRALL D． Premature dissolution of the microsporocyte callose
wall causes male sterility intransgenic tobacco ［J］． Plant Cell，
1992，4( 7) : 759-771.
［9］ YANG L H. The research on reproductive biological characteristics
of Houttuynia cordata［D］. Changsha: Hunan Agricultural Univer-
sity，2007: 5. ( 收稿日期: 2011-08-03)
·4171· Chin Pharm J，2011 November，Vol. 46 No. 22 中国药学杂志 2011 年 11 月第 46 卷第 22 期
